Railway passenger terminals by Golden, Wesley Barton
R A IL W A Y  PASSENGER TERMINALS
BY
WESLEY BARTON GOLDEN
THESIS
FOR THE
DEGREE OF BACHELOR OF ARTS
IN
BUSINESS ADMINISTRATION
IN
THE COLLEGE OF LIBERAL ARTS AND SCIENCES
OF THE
UNIVERSITY OF ILLINOIS
1915

Page
VjVo
Chapter I.
Chapter II.
Chapter III.
C O N T E N T S
INITIAL FACTS AEOUT TERMINALS
Definition of Terminals 1
Classification 1
Facta in Building 2-6
EFFICIENCY 0F THE DIFFERENT CLASSES 
OF TERMINALS
Train Service Operation in Stub and 
Through Terminals 7
Capacity per Station Track and Factor 
on which they Depend 8-1C
SOME PASSENGER TERMINALS
Group I - Stub-End
(1) The C. & N. W. Terminal 11-13
(2) St. Louis Terminal 13
(3) The American Railway Engineering
and Maintenance of Way Association 13-14
Group II - Through Type
(1) Kansas City, Missouri, Union
Terminal 15-16
(2) New Grand Central Terminal 16-17
(3) The American Railway Engineer­
ing and Maintenance of Way As­
sociation - Through Terminal 17-18
Group III - Combination Type
fl) Washington, D.C. Terminal 18-20
Summary of Small Terminals in 
United States 21-22
818174
Page
Chapter IV. FACILITIES OF TERMINALS
General Facilities 23-24
Conveyors 24
Motor Trucks 24-25
Heating and Ventilation 25-26
Train Control System 26-27
Train Shed Roofs 28
Chapter V. OPERATING ORGANIZATION 
Superintendent 
Auditor 
Engineer 
Master Mechanic 
Ticket Agent 
Baggage Agent 
Station Master
General Yard Master 30-31
Chapter VI. CONCLUSION 32-35
INITIAL FACTS ABOUT TERMINALS
The American Railway Engineering and Maintenance of 
Way Association defines Terminal as "the facilities provided by 
a railway for the conduct of its business at the ends of its line, 
or of a division or a district". This Association defines Passen­
ger Terminal as "the special arrangement of terminal facilities for 
the handling of passenger business"* Mr. L. C. Fritch in an ad­
dress before the Canadian Railway Club says that a railway term­
inal includes "every facility at every location where traffic is 
handled". According to these definitions, a classification of 
terminals of railroads would include all facilities: stock yards, 
spur tracks, and platforms at small way stations as well as large 
buildings erected in cities for the purpose of taking care of 
traffic, whether it be freight or passenger business. These 
definitions most clearly show that terminals for passenger ser­
vice are not only those stations in which trains complete their 
runs, but also are those where there are through tracks or a 
combination of both through and stub-tracks.
Passenger terminals are classified according to their 
track lay-outs. If the tracks run into the train shed and stop,
it is known as the dead-end or stub-end type. If the tracks run
on through the terminal, it is known as the through type. The
third type is a combination of both through and stub types. Each
of these types have favorable features, which are brought out in 
the following Chapters.
2When a railroad decides to erect a terminal in a city, 
there are many controlling factors which it has to take into con­
sideration. The chief of these are location, cost of land, the 
size and shape of the land, and the present population of the 
city.
Today it is a rare thing indeed if a company can get 
the land it desires in a city. This may be due to city ordi­
nances or the excessive cost of land. Railroads in the past 
have been careless in their location of terminals. The offic­
ials were generally satisfied with building on the edge of the town 
or city, and today this careless foresight is costing them money. 
It is somewhat like building a bridge and leaving out the last 
span. The railroads built a long line to the edge of the town, 
and because of a temporary lack of funds neglected to build the 
last and most necessary span of the road to the center of the 
city. At present the land value is several hundred times what 
it was then. Therefore because of this increased cost the rail­
road generally builds along its present tracks without extending 
them.
It is desirable that the terminal be located as near as 
possible to both residental and hotel districts. This is mainly 
true of cities of approximately 100,000 population. But in cit­
ies the size of New York, Chicago, Kansas City, and San Francisco, 
many of the railroads have a large suburban business. If subur­
ban business is desired, the station must be located near the 
business district so that quick access can be had to it. The 
railroad which has its terminal nearest the business district
3secures the suburban business. Good examples of this are the 
La Salle and the Northwestern terminals at Chicago. Train move­
ments of these terminals as shown by this table are predominately 
suburban. The Northwestern station is shown as having 189 sub­
urban trains and 121 through trains each day. The La Salle sta­
tion has 111 suburban trains and 80 through trains each day. The 
figures as shown give the Illinois Central 288 suburban trains 
to 85 through trains. But the suburban business does not use 
the terminal, and for this reason can not be included in the 
terminal business.
*T0TAL DAILY TRAIN, CAR AND PASSENGER MOVEMENTS 
OF CHICAGO PASSENGER STATIONS
*• Through : Suburban •• To tal" '
Stations ’.Trains••
: Cars: Pass.:• ♦ • • • •
Trains Cars Pass.:Trains : Cars: Pass.• •• •
Union : 169 }1,210:19,145: 112 465 T67323: 28T 1 1,675:55,468
Gr. Cent.: 34 : 206: 3,175: 4 4 470: 38 : 219: 3,645
C. N.W.: 121 : 785:16,811: 189 189 32,583: 310 :1,630:49,394
La Salle : 80 : 547:10,384: 111 111 24,718: 191 :1,064:35,102
Dearborn : 104 : 609: 9,968: 42 42 8,337: 146 : 753:18,305
111.Cent.: 85 : 590:10,140: 288 1245 40,757: 373 :1,835:50,897
Total 5^3" :5,947:69,623: 746 3229 223, TT39" : 7/17~Sl9t, 8TT
If a railroad handles suburban business, its terminal 
soon becomes overcrowded. The population of the average American 
city doubles every thirty years. And if the terminal was built 
to handle the patronage at the time of building, it more than 
likely will be inadequate to handle the future businees. Gen­
erally railroads build a terminal on the basis of the increase
*Bion J. Arnolds report on Terminals, City of Chicago.
4in business for twenty years, that is, it is built to reach its 
full capacity in twenty years.
In considering the land price it is always well to con­
sider yards. Without yards, storage tracks, repair tracks, and 
so on, for the railroad cars and locomotives, it would be impos­
sible to carry on the passenger service. Without serviceable yards 
the time lest in a terminal brings about a huge expense. Without 
a serviceable arrangement of tracks the terminal can not be worked 
to its full capacity. *"In order to secure the maximum efficiency 
of tracks and facilities and the minimum installation expense, the 
terminal facilities must be designed so as to provide such an ar­
rangement of tracks and platforms that will permit the greatest 
freedom of movement with the least interference, so that incoming 
and outgoing trains may be handled without delay".
The public believes that a terminal is an outward rep­
resentation of their city as well as of the railroad. The people 
demand a building which will be better than the surrounding build­
ings and on a par with the public buildings of the city. The rail­
roads sometimes have to oppose this demand, and on doing so they 
take into consideration the competition. If a competing road 
serves the same territory and has a fine terminal for its patrons, 
the building railroad will have to build a terminal equal to or 
better than the one of its competitor. Sometimes cities force 
railroads to build first-class small stations by threatening to 
pass city ordinances which will hinder them in their operation.
The public also demands good service; and if the available money
*American Railway Engineering and Maintenance of Fay Associa­
tion, 1914.
5is put into an artistic building, the service suffers. For this 
reason a happy medium is arrived at by constructing a terminal de­
signed to give the maximum service and comfort to the public and to 
have a somewhat pleasing exterior and interior appearance.
The class of traffic which uses a terminal is another 
important consideration. If the traffic is of the through main­
line type, travel must be supplied with waiting-rooms, lunch 
counters, baggage facilities; also a large number of indicators 
and sign boards should be provided denoting waiting-rooms, ticket, 
parcel, inquiry officer, and baggage room. If the station has a 
large percentage of suburban traffic, it must be designed to give 
easy and rapid access to large numbers of people between the plat­
forms and street. If it is possible, it is desirable to handle #
the suburban and through business separately* This is generally 
done by handling the through business on the floor above the sub­
urban business.
Lighting, heating, and ventilation are considerations 
which must be taken care of properly in the designing of a term­
inal. Skylights and windows should be arranged so as to allow 
the entrance of the maximum amount of sunlight. The artificial 
lighting system should also be arranged in the cheapest and best 
way. The same is true of heating and ventilating apparatus.
Attention should also be given to cleanliness. New York 
allows only electric traction within her terminals, so that they 
have no trouble with smoke and dust. But in Chicago smoke is a 
very great nuisance in the old style train shed. This at present 
is overcome to some extent by the use of the Bush train shed.
Since the interior is to be used by all manners of people, no
6
decorations should be used which will collect dust. Steam traction 
at its best is dirty.
The exterior should be designed to be distinctive. Some 
feature which is connected to travel in a person’s mind should 
have a prominent place or position on the building. A good example 
of this is a large clock.
7CHAPTFR II
EFFICIENCY OF THE DIFFERENT CLASSES OF TERMINALS
The track plan is a very important consideration in pas­
senger station design. On the track plan depends the efficiency 
of train service, and the prompt handling of baggage. The amount 
of tracks required and their arrangement will depend upon the 
amount of and the requirements of the traffic.
Terminal stations can be divided with regard to track 
lay-outs into three classes: dead-end or stub-type stations, 
through or loop-track stations, and stations with both through 
and stub-tracks.
The train service operation in the first two types is 
different. A reverse movement of trains is necessary in the stub 
terminal, while the trains in a through terminal always move for­
ward, unless some unlooked for trouble arises. This reverse 
movement calls for extra switching, which cuts down the capacity 
of the throat (by throat is meant the one, two, or sometimes four 
tracks which feed the terminal yards). Furthermore, in a stub 
station the engine on incoming trains always faces the headhouse, 
thereby making things uncomfortable for the passengers by causing 
a long walk after alighting from the train. But if a back in 
scheme is used, this long walk can be done away with, though it 
is likely to cause congestion on the main line through tracks by 
the extra amount of switching which is neceesary for this movement.
The time required to handle a train in the terminal de­
pends upon the kind of train, that is, whether it is a local,
8
suburban, or main-line type. It takes longer to put baggage, mail, 
and express on a main line train than it does for the passengers 
to get on the train. In the case of local and suburban trains 
these conditions are reversed. This applies to all kinds of term­
inals .
The capacity per station track of stub terminals depends 
on the following seven factors:
(1) "Time for towerman to set up a section of the
route.
(2) Time to run into the station from the fouling
point.
(3) Standing time at the station.
(4) Time to run out of station past fouling point.
(5) Time of effective interference.
(6) Time of interference due to switching movement.
(?) Character of service (through or suburban)."
The capacity per single berth station track of a through 
terminal differs from that of a stub terminal in three of the 
seven factors:
(1) 11 Since individual station tracks are operated en­
tirely in one direction and a throat track will exclusively feed 
several adjacent station tracks, all operated in the same direc­
tion, the interference of one move with other tracks can be almost 
entirely avoided during normal operation.
(2) The back haul necessary in the stub station before 
a station track is cleared, is avoided in the through station 
where the "proceed with caution" signal can be given a following
*Bion J. Arnold’s report on Railway Terminals of Chicago.
9train immediately after the leading train starts from the platform.
(3) It is possible by careful timing of switch moves to 
avoid all delay, either direct or by interference."
Therefore with a three minute stop Mr. Arnold found that 
a through track will have a capacity 75 per cent greater than the 
stub station, but with a fifteen minute stop it would have a cap­
acity only 25 per cent greater.
The capacity per station track of a single loop station 
is the same as that of a through station. But if any reverse 
switching is attempted through the throat, there will be serious 
interference with train operation due to the one way train move­
ment. This type of terminal is impossible for through trains 
whose coaches must be cleaned between trips.
♦COMPOSITE PUSH TRAIN TRAFFIC - CHICAGO PASSENGER TERMINALS
Station Tracks Trains Trains Per Day Trains Per Day
Sta­
tion
Ap­
proach
Ratio per
day
per
busy
hour
per
Station
track
per ap-« 
proach 
track
per
Station 
track
per ap­
proach 
track
C.& N.W. 16 6 2.67 3190 46 19.7 53.2 2.88 7.67
Union 12 4 3 278 37 23.2 66.3 3.08 9.25
La Salle 11 4 2.75 196 22 17.8 49 2.00 5.5
B . & 0 • 6 2 3. 31 4 5.2 15.5 .67 2,©0
Dearborn 9 2 4.5 154 19 17.1 77 3.11 9.50
I.C.
12th St. 7 2 3.5 89 9 12.7 44.5 1.28 4.50
Total 61 20 3.05 1067 137 17.46 53.3 2.25 6.85
I. C.
Suburban 6 2 3 2884 34 42.7 128 5.1 15.5
Total 67 22 3.05 1351 171 20.15 61.4 2.55 7.77
♦Bion J. Arnold's Report on Railway Terminals City of Chicago.
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Ab shown in the table, the number of trains in the cases 
named that can be conveniently handled per "busy hour" per track 
varies from two for main line to five for suburban, with an aver­
age of four trains per hour. This is an average of stub-end term­
inals .
It is believed by experts that if proper facilities for 
removing baggage, express, and mail are provided; such as convey­
ors, elevators, subways, and motor trucks that this average can be 
raised to seven trains per track hour. If this high efficiency 
is desired, all modern facilities, good track lay-outs, and ef­
ficient men should be provided for the purpose of saving time.
In a terminal of the through class the station buildings 
are of two types, those with the buildings on one side of the 
tracks, and those with the building constructed over, or above 
the level of the tracks. In the stub terminal the building is 
located at the head of the tracks, thereby securing the name head- 
house. In the stub terminal the concourse can be located so that 
passengers may reach their trains without using stairs or subways. 
In through or loop type the trains are usually reached by an over­
head or underground concourse. Whether or not this is objection­
able depends upon the location of the streets or viaducts leading 
to the concourse.
The efficiency of the headhouse depends upon the ac­
commodation given to the passengers. Passengers do not wish to 
spend minutes trying to find parcel, baggage, or telephone booths. 
In the new terminals the railroads are putting these accommodations 
in conspicuous locations, so that they are easily found.
11
CHAPTER III
SOME PASSENGER TERMINALS.
This chapter contains brief descriptions of a few term­
inals, grouped according to types.
Group I Stub-end.
♦THE C. & N. W. TERMINAL
The daily capacity of this terminal is 250,000 passengers. 
The headhouse is nearly all used for passenger traffic, and is 
320 x 218 ft. and 120 ft.high. On the ground floor, arranged around 
the public space are the ticket offices, information bureau, parcel 
check room, lost and found department, baggage check room, tele­
graph offices, telephone booths, drug store, and lunch rooms.
Around the main waiting room are arranged the woman’s room, dining 
room, barber shops, smoking room, toilet room, news stand, and tel­
ephone booths.
The baggage check room communicates directly with the in 
baggage room. Communication between out baggage room and check 
room is done by pneumatic tubes. The method of handling baggage, 
express, and mail is by truck from respective rooms into the truck­
ing space and up the proper elevator to the track floor.
North of Washington Street, on the ground floor, under 
the trainshed, is a suburban concourse 51 ft. wide extending the 
width of the building. At the sides of this concourse are cab and 
automobile stands, mail room, mail wagon room, and an emigrants 
waiting room, with lunch counter and toilet rooms.
In the west wing of the third floor are located several 
rooms devoted exclusively to the comforts and needs of women patrons 
♦Journal of Western Society of Engineers, December, 1911.
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They include retiring rooms, toilet and bath rooms, tea rooms and 
emergency rooms. The rooms last named are equipped with couches 
and beds for the care of women who may be taken ill. All of these 
rooms are under the charge of a matron.
The trainshed behind the headhouae is 330 ft. wide and 
741 ft. long over seven tracks, and 894 ft. long over nine tracks. 
It occupies about thirteen acres and the approaches about 30 acres 
more. The station yard is located on the second floor of the ter­
minal, and is made up of sixteen tracks and eight passenger plat­
forms, as is shown by the chart. The tracks are arranged in pairs, 
12 ft. S in. between centers have belt conveyors installed in the 
track floor between them, upon which incoming mail is thrown from 
the mail cars and transported to the mail distributing room.
The shortest of these tracks is 633 ft. long and will 
hold a train of eight common coaches or seven Pullman coaches in­
cluding an engine. The longest track is 1147 ft. and will hold a 
train of seventeen common coaches or fifteen Pullman coaches in­
cluding an engine. The total standing capacity of the yard is 
300 cars of all kinds.
The long tracks at and just west of the center of the 
station yards are used for through trains on both divisions. It 
might be well to say here that two divisions of the C., N. & W. 
are located at Chicago, which are respectively the Wisconsin and 
Galena divisions. The shorter tracks on the west 3ide of the yard 
are used principally for Galena division suburban trains. The 
short tracks on the east side are used for Wisconsin suburban 
trains. All coaches on through trains are stored and cleaned at 
the California Avenue yards on the Galena division. All suburban
13
coaches are stored and cleaned in yards on their respective divis­
ion. All trains are given a classification routing from the Clin­
ton Street interlocking plant*
The platforms have a maximum width of 16 ft. 9 in., and 
are 8 in. above the top of the rail. All platforms are narrower 
at the north end due to the convergence of tracks preparatory to 
entering the throat. The longest platform extends from the con­
course to Lake Street, a distance of 1,045 feet. The total length 
of platforms is 7,160 feet.
♦ST. LOUIS TERMINAL
This is one of the largest if not the largest terminal 
in the world. It has the customary rooms, and facilities in the 
headhouse, but the striking feature is the arrangement of tracks. 
The tracks are arranged into two sets, something like two huge 
bottles laying on their sides. Each set has sixteen tracks, which 
go through the neck of the bottle on three tracks. In 1903 the 
present system of tracks was put down. Previous to that time, 
the tracks all had only two throat tracks. Several other minor 
changes were made at that time, including the enlargement of the 
midway, and the increasing of the length of the train shed. The 
present train shed is 810 x 601 ft. and contains 11.18 acres with 
4.55 miles of track.
♦♦THE AMERICAN RAILWAY AND MAINTENANCE OF WAY ASSOCIATION
RECOMMENDED TERMINALS
The drawing represents a dead-end station with eight 
♦Engineering News, 1904.
♦♦American Railway and Maintenance of Way Association, 1914.
THROUGH
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platform track3 . If the double track arrangement at the entrance 
is preserved to the greatest possible extent, so that the use of 
station or platform tracks may be made practically continuous, the 
results secured will closely approximate those of the best small 
through track stations with the same length of platforms. Further­
more, in order to facilitate the rapid handling of passengers in 
the case of suburban business, passages for egress should be pro­
vided with inclined floors instead of stairs. The grade or fall 
of such floors should not be greater than ten per cent, and all 
such floors should be kept rough at all times, so that slipping 
may be avoided.
"In regard to the dead-end terminal plan, the committee 
desires to explain that the only feature upon which stress is laid 
is the provision made at the ends of the station or platform tracks 
to promote rapid handling of trains and to avoid interference be­
tween the inbound and outbound trains. This feature can be ap­
plied much more extensively than has been attempted as yet. The 
other matters (such, for instance, as turntable and coach yard 
location, with their traok connections) are incidental. Their ar­
rangement in the general plan must in almost any case be made to 
fit local conditions. Therefore, these features of the plans sub­
mitted are not considered as matters for criticism in relation to 
this report, but only as being complimentary to station plan.”
In comparing the Northwestern terminal with the Union 
Station at St. Louis, the main feature to bring out is the dif­
ferent way of handling trains into the station. The St. Louis 
Union terminal uses the back in system, that is, the trains are
15
turned into a wye and backed in; thereby throwing the coaches 
nearer to the concourse. The trains are run directly into the 
Northwestern terminal; thereby causing the passengers to walk a 
considerable distance before reaching the concourse. The use of 
the Bush train shed does away with all inconvenience due to smoke. 
As the Northwestern terminal is the most modern, it has more ac­
commodations for its patrons.
Group II Through Type 
♦KANSAS CITY,MISSOURI, UNION TERMINAL 
The fourteen railroad lines entering Kansas City have 
built a terminal at a coat of about $40,000,000. This terminal is 
of the "double end" type. Its present traffic is about 300 trains 
per day .
The station building is on the south side of the tracks.
Its dimensions are 500 x 150 ft. It is two stories high, or four 
stories from the track level. The main floor is 100 x 300 ft. and 
SO ft. in height. Around it are arranged the ticket office, bag­
gage checking room, telegraph and cab office, dining and lunch 
rooms, news stands, and so on. The upper floors are used for the 
offices of the terminal company. On the floor below the main 
floor are the baggage rooms and mail rooms which are on the same 
level with the tracks, 23 ft. below the street.
The special accommodations include rest rooms for women 
and children, and emergency hospital, an isolation room for con­
fining prisoners or persons having contagious diseases, a basket- 
lunch room, and an emigrants waiting room. An unusual feature is 
that the waiting room is in a one story building at right angles
to the other buildings. It is a room 77 x 350 ft., and 60 ft. 
high. It has a capacity of 750 persons.
E^ngineering ‘News',- "l'gI?.___________ ___________________
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Passengers reach their trains by passing along a corridor 
above the tracks, and on showing their tickets are allowed to 
descend to the tracks on which the train is located. Tracks are 
isolated by fences.
The trainshed is of the Bush type, and is 340 x 1400 ft., 
with a height of eleven feet from the center of the platforms. There 
are sixteen platform tracks at present covered by the trainshed. 
Eight more can be added if necessary. The platform tracks are in 
pairs, spaced alternately 13 1/2 ft. and 31 1/2 ft. At the ends 
of the headhouse are stub tracks for mail and express cars. The 
platforms are 21 1/2 ft. wide and 1400 ft. long.
The station is to be operated as a double-end station, 
as different railways approach at opposite ends.
♦NEW GRAND CENTRAL TERMINAL IN NEW YORK
This station is known as the double deck, loop type, the 
suburban business being carried on on a different level than that 
of the express business.
Some idea of the size of this terminal may be arrived 
at by stating that the actual area occupied by yards, stations, 
and facilities is 47 acres.
The dimensions of the main station and office building
are 301 x 722 ft. in the first story, and 290 x 670 ft. above.
The south, east, and west faces are set back about 50 ft. from
the building line above the second floor, making a terrace which
is occupied by an elevated roadway. The Incoming station is very
simple. It consists of a waiting-room over the express tracks and
an adjoining driveway with an incline to the street.
*TngTneer Frig Yews’, 1913.
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The upper level contains 21 passenger train tracks, 6 
baggage tracks, 2 mail tracks, 3 express tracks, 5 storage tracks, 
and running tracks, a total of 41 tracks. The lower level con­
tains 13 passenger tracks, 4 baggage tracks, and 8 storage tracks, 
a total of 25 tracks. The car capacity of the different tracks is 
as follows: platform, suburban 143 cars, express 297 oars; stor­
age, suburban 345 cars, express 184 cars; express 62 cars; mail 
26 cars, which gives a total of 1057 cars. There are 50 plat­
form tracks; 17 of these are used for suburban service and 33 
for express service. The train capacity of this terminal is 43 
trains per hour on 42 tracks.
♦THE AMERICAN RAILWAY ENGINEERING AND MAINTENANCE OF WAY 
ASSOCIATION THROUGH TERMINAL 
The American Railway Engineering and Maintenance of Way 
Association's diagram for a through station as shown is at the 
junction of two double track roads. "A Separate station platform 
is provided for the movement in each direction. All trains mak­
ing the station stop must be switched from the main track to one 
side or the other of one of these platforms, thus clearing the 
mainline while the stop is being made. In some station plans a 
middle platform separates the two pair of tracks, It is the opin­
ion of the Committee that it is unnecessary to switch trains across 
one of the through tracks (as with three platforms). Therefore the 
double station or double platform was adopted, the two main tracks 
being continuous and on their proper line through the station."
♦The American Railway and Maintenance of Way Association.
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It is hard to compare the Grand Central terminal with the 
Kansas City terminal. The former is the largest if not the largest 
in the United States. The Grand Central terminal is a terminal of 
the loop type, which is very efficient as far as the handling of 
suburban business goes. The Kansas City terminal is of the double 
end type, that is, a fence is placed across the middle of the train 
shed and each side operated as a stub terminal, except on those 
tracks which are needed for through trains. The Grand Central 
terminal allows only electrically operated trains to use it, while 
the Kansas City is primarily for steam service. Some conclusion 
might be arrived at concerning these terminals by my stating that 
the cost of the Grand Central terminal was $300,000,000, while that 
of the Kansas City terminal was |50,000,000.
Group III Combination Type 
♦WASHINGTON, D. C. TERMINAL
In most cities the future growth and nature of the traffic 
plays a very important part in the planning of the station. But 
this is not true of Washington. This city never expects to be a 
commercial center, and it also has very little suburban traffic.
The main problem in the planning of this terminal was providing 
for abnormal conditions which arise every four years during the 
inauguration of the President. The Pennsylvania R. R. Co.and the 
B. & 0. R. R. Co. built and own the terminal jointly.
The headhouse is 636 ft. 10 in. long and 310 ft. 9 in. 
wide. This headhouse is nearly all used for the accommodation of 
passengers. The general waiting-room is 319 ft. long and 130 ft.
wide. Around this public space are arranged drinking fountains, 
♦American Society of Civil Engineers, 1910.
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telegraph and telephone booths, flower and newspaper booths, in­
formation bureau, drug store, and a soda fountain. Opening into 
the general waiting room are the dining room (80* x 100’), the 
lunch room (33* x 130’), womeris waiting-room (74* x 43'), ticket 
lobby (50* 9" x 101’ 6”), smoking room (37' x 54*), and baggage 
room (49' x 134*). On the far side of the dining room is an in­
valid's room.
On the upper floors are located the offices of the staff, 
and some 30,000 sq. ft. of floor space which has been set aside for 
the use of employees. This space has been arranged into a reading 
room, social hall, assembly room, bowling-alley, gymnasium and 
sleeping quarters. This department is in charge of the Y. M. C. A.
The concourse is 130* x 754', and is separated from the 
train yard by the usual train fence.
The train yard is 760 ft. wide. The tracks in this 
space are divided into two groups, one section, 480 ft. wide, con­
taining the stub or high level tracks, and the other section 290 
ft. wide, the through or low level tracks which go to the First 
Street tunnel. The high level tracks are twenty in number, and 
are laid singly and in pairs. There are thirteen platforms in 
the space between the tracks; three are used exclusively for hand­
ling baggage, and the other ten are used for both passengers and 
baggage. There are thirteen tracks on the low level section; of 
these nine connect with the tunnel, and the other four are stub 
tracks. These four tracks are used for storing mail and baggage 
coaches.
The platforms for the joint use of passengers and bag­
gage on the high level are 30 ft. wide, and the baggage platforms
20
are 17 ft. wide. At the end of the baggage platforms are lifts for 
handling baggage between the basement baggage-room and the train 
platforms.
In operating the high level yard, the trains carrying 
heavy baggage use, as far as possible, the tracks adjacent to the 
baggage platforms. This causes very little interference between 
passengers and baggage trucks. On the lower level this is differ- 
ent; here no baggage platforms have been provided, and on this ac­
count there is a great deal of interference.
Each of these terminals have been built to fulfill con­
ditions at their respective locations. Perhaps none of them would 
be satisfactory if put under other conditions than those for which 
they were built. As has been said before,each terminal problem 
must be solved by the facts in its own location. Of course, it 
will fall under one of the three heads of terminals, that is, 
head-end, through, and a combina.tion of both. But as far as the 
kind of rooms supplied for patrons, the kind of train shed roof, 
the kind of power permitted to operate, and the staff depends upon 
the location and owners of the terminal. The Northwestern, Grand 
Central, and Washington terminals provide commodious waiting-rooms, 
and many other special rooms for patrons, while the St. Louis and 
Kansas City terminals are not so extravagant. The Washington ter­
minal has an ’umbrella” train shed roof, which is satisfactory be­
cause of the climate there. It rarely snows or rains. The North­
western terminal has a Bush train shed roof, and the St. Louis has 
the old style long-span type. The City of New York will only al­
low electrically operated trains in its terminals, while the others
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allow steam operation. Therefore, it can he seen by this that 
each terminal is built to fulfill conditions at its location.
♦The summary of terminals shown is taken from the Amer­
ican Railway Engineering and Maintenance of Way Association, Re­
port for 1911, and is a summary of terminal data for medium sized 
and email terminals. The following data is given: station, loca­
tion, type, station building, grade of track, through trainedaily, 
trains originating, trains terminating, number of trains handled 
during busiest hour, number of trains handled on one track during 
busiest hour, estimated number of trains that could be handled 
during busiest hour, estimated number of trains that could be 
handled on one track during busiest hour, number and spacing of 
tracks, number and width of platforms, length of platforms, height 
above top rail, and so on.
♦American Railway Engineering and Maintenance of Way Association 
Report, 1911.
Station
r * 1" — .............-  —1 — —-rM
Location Type Building Grade of Track Through
Trains
Daily
Through Stub At
End
of
Track
V
At
Side
of
Track
At
Sts .
Over ‘.Under 
Sts .  :Sts .
I
1 Dearborn Chicago X X X 0
2 D. L. & If Hobokon ,  N .  J . X X X 0
3 Erie Jersey City, N. J. X X X 0
4 Long Island Long island, N .  Y. X X X 0
5 Union New Orleans, La. X X X 0
6 Union Cincinnati, Ohio X X :  x 0
7 I t Louisville, Ey. X X X 6
8 ft Savannah, Ga. X X X 10
S ft Columbus, Ohio X X :  x 25
10 B. & 0. Philadelphia, Pa. X X :  x 20
11 ft Baltimore, Md. X X :  x 26
12 i t X X X X : x 37
13 Union Peoria, 111. X X X 0
14 Troy, N. Y. X X X p 57
15 H Albany, N. Y. X X 88
16 P. & R . Ry. Reading, Pa. X X x : 32
17 Penn. R.R. Harrisburg, Pa. X X x : x 55
18 Union Birmingham, Ala. X X X 6
19 C.M.& St. P. Milwaukee, Wie. X X 22
20 Union Minneapolis, Minn. X X : x 44
21 ft Indianapolis, Ind. X X X 46
22 ft Toledo, Ohio X X X : x 43
23 f t Nashville, Tenn. X X X 10
24 I I Richmond, Va. X X X X X 10
25 I t St. Paul, Minn. X X X X X • 92
26 ft Seattle, Wash. X X X X : x 6
Trains
Origi­
nating
Trains
Termi­
nating
Jo.of Trains 
Handled dur­
ing Busiest 
Hour
Jo.of Trains 
Handled on 
One Track 
during Busi­
est Hour
Estimated No.
of Trains 
that could be 
Handled dur­
ing Busiest
Estimated No.
of Trains 
that could be 
Handled on 
One Track dur-
“Hour ing Busiest 
Hour
53 55 14 3 17 3 1 0 -------
127 118 29 5 54 8 14-13' C.-C.
123 126 28 8 33 12 10-15' " "
135 134 60 5 65 12 24-24' " "
11 11 6 2 12 3 4-24' " "
69 67 28 4 30 5 8 ---------
24 24 24 3 32 12 6-26' Sc 20' C.-C.
8 8 9-14' to 25 n n
34 35 19 4 19 5 8-11' " tt
14 14 6 3 12 4 6-12 Sc 13' »t «
12 6 8 6 12 6 5-12' rt ft
26 25 6 2 12 3 7-12' Sc 50' tt tt
43 39 14 4 78 12 7 - - - - -
24 20 14 7 25 10 7-12' tt tt
35 34 17 6 17 6 8
14 14 12 3 30 5
47 45 8 5 30 6 8-12' tt tt
20 20 10-12' tt tt
30 32 12 3 20 6 5-13' Sc 20'
30 30 16 2 30 2 6-26' tt tt
42 40 30 4 37 5 8
39 40 13-12' tt tt
26 26 11 2 15 4 10-20' & 28' tt tt7 7 9-12' ;23' Sc 131
46 46 42 5 42 5 14-26' & 13' C.-C.
35 36 11-12'
Number and Spac­
ing of Tracks
FACILITIES AND TRAFFIC AT PASSENGER TERMINALS 
SUMMARY OF TERMINAL DATA
Number and Width 
of Platforms Length of Platforms
8-20' ; 1-17 670'700' 6"6" NoYes No5-15' 650'-700' 2" n9-14' 76C' 9" „ w2-17' 704' 7" „ H4-13' & 15' 1-600'; 3-650' 10" No3-17' ; 2-11* 450'-600' 6" Yes4-15' ; 3-10' 600 7" Yes1-11',; 3-17' 2-678'; 2-774' 8" No t2-23' ; 1-12' 700' 0" Yes tShfed area 426' 0" No3-15' 610' 15" nM B ' : ; 3-12';l-6' 480' 0" No n4—121
; 1-27' 3-400'; 1-316' 10" Yes Yes3—28 ' \ 650'-850 6"1-20'j1 2-15' H O C 8" n No.5-37'--22' 765-860' 7" n Yes5-19 1/2' 3-620'; 2-770' 8" nShed area 1000' - Max. 0" No t" 1200' 0" No.
3-26' 0"0" Yes5-20'j, 4-11' 550'-750' 9 1/2" Yes t2-8'; 5-14 1/2' 650'-1248' t8-16' 800' 12" No No4-18' 200' 0" Yes
Height 
Above Top 
Rail
Are Switches 
Interlocked
Are Engines 
Changed 
on Through 
Trains
Method of 
Handling Express 
and Baggage
Trucks
Trucks & cars 
Trucks
Sw.Eng. & trucks 
Trucks
Trucks & Sw.Eng.
Trucks & floats
Trucks
Trucks
Trucks
Trucks
Trucks
Trucks & Elev. 
Trucks Sc Cars 
Trucks & Elev. 
Trucks & Elev. 
Trucks Sc Elev.
Trucks
Trucks
Trucks
Trucks Sc Elev. 
Trucks Sc Elev. 
Trucks & Elev.
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CHAPTFR IV
FACILITIES OF TERMINALS
Our large modern terminals have every convenience imagin­
able for the comforts and welfare of their patrons.
Most large terminals have the commodious waiting-rooms, 
ticket lobbies, telephone and telegraph booths, dining room, lunch 
room, women's waiting room, travelers' supply store, bureau of in­
formation, etc., for general use, but a few of the large ones have 
special accommodations for different classes of people. An example 
of this is the rooms that are especially set aside for the use of 
women patrons. They generally include retiring rooms, toilet and 
bath rooms, tea rooms, and emergency rooms. These rooms are in 
charge of matrons, and trained nurses have charge of the emergency
<7
room. Another good example is the immigrants' waiting-room. This 
is located so that on leaving the cars the immigrants will not 
have to go through the main waiting-room. Near this room the im­
migrant can find toilet and bathing accommodations, as well as 
other necessities. All terminals have signs, indicators,and other 
devices for informing the patrons concerning their trains.
The handling of baggage, express, and mail forms one of 
the greatest terminal problems. On the prompt loading and unload­
ing of these depend the capacity of the terminal. Hand trucks, 
motor trucks, elevators, subways, double platforms, moving plat­
forms and conveyors all play their part in this work. The baggage 
is generally sorted on the floor under the track yard, so that 
the services of elevators and subways are necessary. The eleva­
tors are generally located at the opposite end of the track from
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the concourse. This does away, if the trains are backed in, with 
the interference of passengers. Hand trucks will always be used, 
but are going into disfavor in the large terminals.
•CONVEYORS
Conveyors are used in some terminals for the purpose of 
transporting the mail from train to receiving rooms, so as not to 
interfere with passengers. These conveyers usually consist of a 
trench 3 ft. wide and 4.5 ft. deep which is formed in the track 
floors. This trench is formed of steel plates for the sides and 
bottom; the side plates being riveted tc the floor beams and the 
bottom plate riveted to a flange angle on the lower edge of the 
side plates. The belt is of heavy oiled and stretched canvass 26 
in. wide, and is carried on steel rollers located about 3 ft. 
apart. The rollers on the return side are placed 9 ft. apart.
Each conveyor is operated by a 5 h.p.-22C volt D.C. motor, directly 
connected, and geared to a speed of 3C0 ft. per minute.*
MOTOR TRUCES
While motor trucks are used in freight houses to a 
greater extent than in passenger terminals for the purpose of 
transporting heavy articles, it is nevertheless true that they 
have been found very efficient in passenger service. The storage 
battery electric motor truck is one of the best known types.
The frames are of all steel construction. The ends are 
of pressed steel. Both pairs of wheels are mounted with knuckled 
axles and the steering gear so connected that all four wheels are 
used for steering, This enables the truck to turn in a very con-
* Journal of Western Society of Engineers, December, 1911.
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fined apace. The steering and controlling gears are linked up to 
duplicate lever sockets at either end of the truck. The gears are 
placed so that when not in use the sockets do not project beyond 
the ends of the trucks. It is impossible to move the handles while 
in motion. The operators'platforms are hinged and connected so 
that both can not be in running position at the same time.
The motive power is furnished by an Elwell Parker motor, 
which is flexibly suspended so as to oscillate about the counter­
shaft. The battery is composed of 12 cells, capable of giving 1S6 
ampere hours, and is placed on a tray suspended on compression 
springs. The controller gives three speeds in both directions.
Comparison at a large terminal between the hand truck 
and motor truck showed that in the handling of mail the motor truck 
with one man could do the work of 2.5 hand trucks with five men.
In the handling of baggage it took two hand trucks to do the work 
of one motor truck.^
♦HEATING AND VENTILATION
Heating and ventilation are two very important factors 
in the comfort of any terminal. Most terminals use what is known 
as the vacuum system, or some form of it. The exhaust steam from 
engines which furnish power for the terminal facilities is util­
ized in heating the building.
Mechanical ventilation of some form or other is generally 
used in a terminal® The Northwestern terminal uses electrically 
operated fans which supply outside air heated, when necessary, 
and also washed. The fans are all of the Sorocco type and driven
^Canadian Engineer, May 29, 1813.
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by Sprague motors. The air-washing machines are of special design, 
and have proven successful. The air is exhausted by fans located 
on the fourth floor of the building. These fans are motor driven, 
and a small Western ammeter connected with each fan indicates that 
the fan is operating. The motors used are of a valuable speed 
type. Slower speeds are used in the winter, and faster ones in 
the summer in order to give the proper circulation of air.
Lighting is another important factor in the operation of 
a terminal. As the terminal is so built that it is impossible for 
natural light to reach every part of it, some artificial system 
has to be arranged. Electric lights are the means usually employed.
In the Northwestern terminal, tongsten, 150-watt, or 350- 
watt lamps are used throughout the building, indirect lighting 
being used to a great extent.* The lights are only burned during 
the day where it is impossible to get sunlight. High domes with 
skylights in them usually supply light to waiting-rooms of all 
terminals. In the Washington terminal the light is flashed into 
the waiting-room by means of large mirrors which receive the light 
through windows and deflect it at an angle into the waiting-room 
so as not to discomfort the patrons.**
JTRAIN CONTROL SYSTEMS
The facilities for the control of trains is another 
factor in terminal work. All the train starting systems in all 
terminals are nearly alike, so that for a description I shall use 
the Washington terminai method. This system consists of light 
signals controlled by the conductors, gatemen, and tower directors.
fAmerican Society of Civil Engineers, 1910 
♦♦Electrical World, August 26, 1911
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In the columns supporting the train shed axe light boxes which con­
sist of two lenses behind which are located electric lights, and 
a controller. This controller is operated by a key. Two lights 
are also located at each platform gate. In the towers are cabin­
ets each containing three lamps for each track over which the 
tower has supervision. One minute before time to leave,the con­
ductor connects the circuit by inserting his key in the bottom of 
the light box facing his track. This lights one of the three 
lights in the tower. The train director arranges the route and 
when ready presses a button in the cabinet. This extinguishes 
the light in the cabinet, and lights another there, also one in 
each of the columns, and one at the end of the concourse gate.
When the moment of departure comes, the gateman closes the gate, 
operates a switch in a cabinet nearby, which lights a second light 
in the columns, thereby giving the conductor the signal to move 
his train out of the shed to the interlocking signals.
The interlocking plants of this terminal are electro­
pneumatic in character. They have the standard equipment for 
electric detector circuits, which through the use of detector in­
dicator locks, prevent the switch from being moved out of position 
if the relays of any of the track circuits affecting any certain 
switch are opened by the presence of trains on these certain track 
circuits. The track circuits are arranged so as to obtain the 
maximum protection both for the switch point itself and all foul­
ing movements, and with this end in view the track circuits are 
carried at least 100 ft. ahead of all switch points, and in every 
case as far back as the fouling point.
28
The illuminated track diagrams which are located in the 
interlocking plant are also used in this terminal. The diagrams 
consist of a minature reproduction of the entire track lay-out con­
trolled from each machine. The fronts of the diagrams are painted 
black, except for the long slots representing tracks, behind which 
there are 1 - c.p. , 14-volt lamps. These lamps are always lighted 
except when track sections are occupied by trains.
TRAIN SHED ROOFS
There are three types of train sheds in general use in 
this country. They are the long-span, high-arched roof type; the 
open platform canopy type; and the short-span, continuous low- 
roof type.
The long-span, high-arch type is the old style roof. It 
can be found on all old terminals. Examples of this style are the 
I. C. terminal, Chicago, and the Union station at St. Louis. This 
type of roof makes a very dirty terminal. Engine gases, because 
of poor ventilation annoy the passengers, and attack the steel 
work. This causes frequent paintings if it is desirable to keep 
up a neat appearance. This painting is very expensive because of 
the great height of the train shed. Smoke and soot dirties the 
skylights, and their location makes cleaning difficult. The main­
tenance cost of such roof types are exceedingly high due to the 
painting and cleaning charges. This type also is not adaptable to 
future extension.
The canopy shed (second type) is found on the new Wash­
ington,D. C. terminal. It is simple, inexpensive, and adaptable 
to future expansion. It is also easily cleaned and repaired. It
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does not retain locomotive gases, and because of this,ventilation 
is good. This type can not be used where there is very bad weather. 
The roof extends but a few feet beyond the track, and in case of 
driving snow or rain,the roof sheds the water off on to the plat­
forms .
The Bush type, or the short span, continuous low roof 
type, fulfills all requirements. By means of a concrete duct 
over each track, all gases, smoke, and cinders are carried outside 
as soon as they leave the smoke stack of the engine. These ducts 
are made so deep, four feet, that the wind can not drive snow or 
rain into the shed. Skylights are easy to clean, thereby guar­
anteeing good illumination. Painting can also be easily done. 
Therefore the maintenance cost is not so high as in the first 
type. It is also easy to add additional trackage to the shed by 
adding more bays of the same design.*
♦Engineering Record, January 4, 1913.
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CHAPTER V
OPERATING ORGANIZATION
In any business where a number of people work together, 
an organization of forces is required. A certain railroad presi­
dent has compared the management of a terminal with that of a house­
hold. The comparison lays in the fact that the finances of each 
are restricted to a certain amount, and with this certain amount the 
terminal superintendent has to get the moat efficient force possible.
Generally the terminal, if of the Union type, has an or­
ganization of its own which is not interwoven with that of the com­
panies. On the other hand,a railroad which owns its own terminal 
generally has the terminal organization so interwoven with other 
departments that it is impossible to state which are terminal of­
ficers .
The operating organization of the Washington Terminal 
Company* consists of a board of managers, a superintendent, an 
auditor, an engineer, a master mechanic, a ticket agent, a baggage 
agent, a station master, and a general yard master.
The superintendent is the active head of the organization, 
and reports to the board of managers. He is responsible for the 
proper performance of the terminal's functions. All the heads of 
various departments report to him.
The auditor has charge of all books, and in addition is 
also superintendent of the terminal relief department. He reports 
direct to the superintendent of terminals.
The engineer has charge of all matters pertaining to the
*1 have chosen this terminal because it is of the Union type.
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maintenance of track, interlocking plant, and structures. He re­
ports direct tc the superintendent of terminals.
The master mechanic has charge of all terminal repairs, 
the general maintenance of equipment, and has jurisdiction over 
power stations. He reports direct to the superintendent of ter­
minals .
The station master, or depot superintendent as he is 
called on some roads, has charge of the handling of trains in and 
out of the building. He reports direct to the superintendent of 
terminals.
The baggage agent has general charge of the incoming and 
outgoing baggage and also the parcel rooms. He reports direct to 
the superintendent.
The general yard master has control of equipment and the 
handling of trains in the yards. He reports direct to the super­
intendent .
The operating force of this terminal is a model in many 
ways. Everything is provided for except the officers of treasury 
and purchasing agent.
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CONCLUSION
It is customary in a conclusion to look back over the 
data and see if the subject i3 fulfilling its ta3k. In doing 
this one might ask, are terminals fulfilling their obligations?
In other words, are the terminals giving reasonable returns in 
both money and services? The preceding chapters have mentioned 
the services rendered by terminals. And it has been seen that 
they are many and varied, from "the emergency room for women to a 
special reception room for the President, as is the case in the 
Washington terminal. These special features are clearly outside 
of the transportation service, and bring no returns upon the money 
placed in them. Are these special services for advertisement, or 
are they put in because the public demands them?
I believe that both reasons can be applied. In the Wash­
ington terminal the president's room is rarely used, and further­
more the capacity of this terminal is only reached once in four 
years, that is, on the day of the inauguration of the President. 
This terminal was demanded by the public, the Government even put­
ting up some money to help build it. In the Northwestern terminal 
at Chicago, the emergency room is mere of an advertisement. Not 
mere than three patients a week, on an average, make use of this 
room. Does the patron pay for these extra services, or in fact, 
does he fully pay for his transportation service if the terminal 
is counted in?
The following extract is interesting in connection with 
this: "The average revenue from each passenger carried one mile
on the New Haven road is only 1.77^, and the average payment per
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passenger is only 32j5. This low average is due to the large num­
ber of passengers carried in suburban territory at rates which 
range from five cents to one cent per mile. At the same time, the 
expenses of the commutation traffic are particularly heavy on ac­
count of the burdensome cost of the passenger terminals both at 
New York and Boston. *It is self-evident that the suburban pas­
senger does not pay for the services rendered if the terminal is 
taken into consideration. In other words the suburban passenger 
helps eat up the profits from through passengers. It is a fact 
that on a comparison of data (even in the first chapter of this 
thesis) shows that a greater number of suburban passengers use 
the terminal than do through passengers. Therefore, that while 
the through passenger pays for his share of the service, the sub­
urban passenger does not by a large amount, and makes the average 
passenger fall below paying his share towards the services ren­
dered.
As the services are part of a terminal, this leads to 
the question, are the terminals giving adequate returns on the in­
vestment? The Grand Central terminal in New York costs 
$300,000,000. The fixed charges, taxes, and depreciation will 
amount to nearly $20,000,000 per annum, and including operating 
expenses and maintenance, perhaps to $3,000,000 more, or a total 
of $23,000,000. Only the New York Central, and the New York, New 
Haven, and Hartford use this terminal. The gross passenger rev­
enue per annum of these two lines is $55,000,000, but only a por­
tion of this is New York traffic. If the assumption that 50 per 
cent of this traffic arises in New York, it would amount to
♦President Elliot in address to Stockholders.
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127.500.000, or if the estimated charges are anywhere near cor­
rect the terminal charges consume 90 per cent of the gross pas­
senger receipts. *Another illustration is the Pennsylvania ter­
minal at Mew York terminal. This terminal cost $113,000,000, with 
total expenses of $13,000,000. The estimated earnings are
114.000. 000. By this one can see that the expenses nearly equal 
the earnings. What is true of these terminals is true of nearly 
all terminals. Mcne of them give a surplus.
The railroads of the United States have large amounts 
invested in terminals. "Some idea of the vast sums invested in 
terminals may be seen in the statement that the combined value of 
the passenger terminals in which the Pennsylvania Railway is in­
terested in the cities of Mew York, Baltimore, and Philadelphia 
equal $178,000,000. This is equal to $800,000 per mile of road 
for 225 miles from Washington to Mew York."*
The majority of the business of all railroads is freight
business. The ratio is about 70 per cent for freight and 30 per
a
cent for passenger. It isAwell known fact that the freight facil­
ities in our large cities are very inadequate. Why not cut down 
the passenger terminal costs, and apply it to freight houses? Of 
course, it would be hard to make the public see reasons for this, 
but necessity sooner or later is going to bring it about.
This can be done in two ways. One way is to keep the 
present terminal when it outgrows its capacity, and instead cf in- 
larging it place two or more small stations at different locations 
in the city. This is the favorite method in Europe, especially in 
Germany. The other way would be to make one huge terminal do for
*L. C. Fritch, Canadian Railway Club Journal, January 24, 1913.
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all the railroads entering the city, instead of each road having 
its large terminal and competing with other roads in terminal build­
ings .
The railroads in this country, I believe, will accept 
the latter method. They are even now doing it in Chicago. There 
a commission is investigating the proper location and plans for a 
huge Union terminal. Kansas City is building one large terminal.
In fact, the railroads will continue to build terminals as long as 
the public demands them.
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